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1.
TOOL FOR CORING PORTIONS OF ONE OR
MORE HAIR FOLLCLES
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates methods and apparatus for coring
hair follicle portions for the purpose of transplantation into
areas where improved hair growth is desired.
2. State of the Art

A hair follicle is a tiny tubular structure in the skin, con
tiguous with the top skin layer, or epidermis, that includes a
tubular canal, a bulb (or vestibule) within the dermis skin
layer, one or more hair shafts, a sheath that Surrounds the
lower part (root) of the hair shaft(s), the sebaceous (oil) gland,
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the head with forceps and placed in a saline solution on ice.
The hair follicle unit groups are then transplanted in the usual
manner. It is not unusual for the patient to require transplan
tation of 1,200 or more hair follicle units over a prolonged
period of time, which may be six hours or more. Practitioners
of this technique complain that the coring process is difficult
on the fingers over this prolonged period of time and can lead
to discomfort, fatigue stress and injury, including carpeltun
nel syndrome and the like. Furthermore, the coring needles
usually last for the coring of only 500 to 700 individual hair
follicles before becoming dull. Lastly, the coring needles as
well as the pin vice handle are required to be sterilized for
each use.

15

SUMMARY OF THE INVENTION
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It is therefore an object of the invention to provide a tool for
coring a group of hair follicle units that reduces hand fatigue
and stress experienced by the user.
It is another object of the invention to provide such a tool
that employs a coring needle that remains sharp for the coring
of a large number of individual hair follicle unit groups.
It is a further object of the invention to provide such a tool
that is realized with a pre-sterilized and disposable handle and
coring needles, thereby avoiding the need for the user to
sterilize these components before use.
In accord with these objects, which will be discussed in
detail below, an improved tool is provided that translates
distal pushing forces that are applied to its handle to concomi
tant rotational movement of a hollow coring needle.
It will be appreciated that with such translation, the physi
cian needs not perform rotation of the tool manually and thus
avoids handfatigue associated therewith. As a consequence,

and the muscle anchored to the follicle's side wall. Autolo

gous hair transplants remove the patients own hair follicles
(or portions thereof) from one or more donor area(s) where
there is relatively thick hair growth. The removed hair fol
licles (or portions thereof) are then implanted to one or more
area(s) where improved hair growth is desired.
The traditional method for removing hair follicles in
autologous hair transplants removes a patch of skin from the
donor area, which is typically located in the back of the
patient’s head. The patch is selected so as to contain a plural
ity of hair follicles where each hair follicle consists, in the
majority of cases, of a root plus one to three hairs. The patch
is placed on ice to maintain it cool and hydrated in Saline so as
to not kill tissue. The patch is Subsequently placed under a
microscope where a technician slices and dissects individual
hair follicles from the patch. Each discrete hair follicle is then
implanted in an area of the head where hair growth is desired.
The problems with this technique include scaring (i.e., the
skin area where the patch is removed scars), and pain (i.e.,
removal of the patch is painful). Moreover, the area where the
patch of skin was removed is devoid of hair and thus is
cosmetically unappealing.
A new technique cores out hair follicle units directly from
the donor area. This technique is advantageous because it is
less painful than the patch removal technique and the scar that
may form is very small and difficult to see. The hair follicle
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the tool enables more individual hair follicles to be harvested
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tools.
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unit consists of the hair shaft, sheath, and bulb of an individual

hair follicle structure. A coring device is placed around
groups of one to four hairs removing an average of 50 percent
of the intact hair follicular units of the group. Therefore, an
average of 50 percent of the hair follicular units of the group
is left behind to grow. Additionally, only 50-60 percent of the
hair follicle units in the donor area are selected for coring,
with the remaining percentage of hair follicle units left alone
with no intervention. In this manner, any decrease in the
visible density of hair in the donor area is virtually undetect
able to the naked eye, which makes this new technique more
cosmetically appealing than the patch removal technique.
The problem with this technique is that it is very time con
Suming as well as very demanding on the physician. The tool
normally used to core out the groups of hair follicle units is a
hollow coring needle, typically between 0.5 and 2.0 mm in
diameter, held by a pin vice handle. The physician first cuts
the patients hair in the donor area to the point where the hair
is less than 2 mm long, and then the hollow coring needle is
placed over a group of hair follicle units and manually rotated
by finger movements while pressing gently downward. The
manual rotation is performed in a repeating clockwise and
counterclockwise manner until the group of hair follicle units
is separated from the Surrounding skin. This coring process is
repeated for a multitude of hair follicle unit groups. Periodi
cally, the cored-out hair follicle unit groups are removed from

in a given amount of time while avoiding hand fatigue and
stress commonly experienced with the use of the prior art
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According to a preferred embodiment of the invention, the
rotation of the hollow coring needle is realized by a helical
threaded interface or a helical square rod interface between a
handle and a rotating member that Supports the needle.
In another aspect of the present invention, the tool includes
a member that Supports the hollow coring needle, the member
having a cut-out that provides user access to the open proxi
mal end of the needle.

The tool can be made disposable by the use of injection
molded plastic materials, such as polycarbonate, nylon, rigid
polyurethane, Plexiglas, polyacetal, acrylonitrile butadiene
styrene (ABS), and the like. The hollow coring needle is
preferably realized from stainless steel, titanium nitride, Zir
conium, diamond tipped stainless steel, or any other material
commonly used for needles, knives, drills and other tooling
that is required to be sharp for prolonged periods of use. In
disposable applications, the tool (including the handle, rotat
ing member and one or more needles) is packaged in a ster
ilized manner, which avoids the need for the practitioner to
sterilize the tool before use.

60

Additional objects and advantages of the invention will
become apparent to those skilled in the art upon reference to
the detailed description taken in conjunction with the pro
vided figures.
BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a schematic cross-sectional diagram of a hand tool
for coring a group of hair follicle units from a patient's scalp
in accordance with the present invention.
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FIG. 2 is a schematic cross-section diagram of the nose
portion of the hand tool of FIG. 1.
FIG. 3 is a schematic cross-sectional diagram of an alter
nate embodiment of the nose portion of hand tool of FIG. 1.
FIG. 4 is a schematic cross-sectional diagram of a helical
threaded interface utilized by the hand tool of FIG. 1.
FIG. 5 is a schematic cross-sectional diagram of a helical
square rod interface that can be utilized by the hand tool of

5

ential surface 41 of the handle 11 includes at least one helical

FIG 1.
10

DETAILED DESCRIPTION

As used herein, the term “distal is generally defined as in
the direction of the patient, or away from a user of the device.
Conversely, “proximal' generally means in the direction
away from the patient, or toward the user of the device.
Turning now to FIG. 1, there is shown a tool 10 that cores
a group of hair follicle units from a donor area of the patients
Scalp for transplantation to an area where improved hair
growth is desired. The tool 10 includes a handle 11 with an
interior cavity 13. The proximal end of a rotating member 15
fits within the interior cavity 13. The distal end of the rotating
member 15 includes a nose 17 that supports a hollow coring
needle 19. The nose 17 can include a throughbore 18 designed
to support a coring needle 19 of a specific outside diameteras
shown. Alternatively, the nose 17 can be realized by an adjust
able collet, chuck or other fastening means that can be
adjusted to Support a variety of hollow coring needles of
different outside diameters. In the preferred embodiment, the
coring needle 19 has an inside diameter in the range between
0.3 mm and 0.9 mm (most preferably on the order of 0.75
mm) and an outside diameter in the range between 0.5 mm
and 1.5 mm (most preferably on the order of 1.0 mm). Such
diameters enable the physician to core a group of one to four
hair follicle units. Other diameters can be used.

A cut-out 21 in the rotating member 15, which is proxi
mally disposed relative to the open proximal end 23 of the
hollow coring needle 19, provides the user with the ability to
clean out hair follicle units that may work their way up the
coring needle 19 during use.
Preferably, an adjustable mechanism is mated to the nose
17 that defines the maximum depth that the coring needle 19
can penetrate into the scalp during use. In one embodiment as
shown in FIGS. 1 and 2, the adjustable mechanism is realized
by a collar 25 whose position along the longitudinal axis of
the rotating member 15 is controlled by a threaded interface
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distal surfaces 35A, 35B of the bifurcations 33A, 33B,

respectively, are preferably positioned in a plane that lies
orthogonal to the longitudinal axis of the rotating member 15.

handle 11.

During use, the distal open end 23 of the hollow coring
needle 19 is placed over a group of hair follicle units (e.g., a
group of one to four hair follicle units) and the user applies an
axial force to the handle 11 that pushes it distally toward the
Scalp. The helical groove(s) and thread(s) of the dog and
spline cooperate to rotate the rotating member 15 relative to
the handle 11 when the user applies this axial pushing force.
The rotation of the rotating member 15 is transferred to the
hollow coring needle 19 supported by the nose 17 of the
rotating member 15. The axial pushing force applied to the
handle 11 is transferred to the hollow coring needle 11,
thereby pushing the hollow coring needle 15 distally toward
the scalp. The combination of the rotation and axial pushing
force applied to the hollow coring 15 needle aids in coring out
the group of hair follicle units with the hollow coring needle
Alternatively, the helical thread and groove interface can
be substituted with a helical square rod interface as shown in
FIG. 5. In this configuration, the rotating member 15 includes
a spline 50 that is axially located within the interior cavity 13
of the handle 11. The spline 50 is constructed of helical square
rod (i.e., a square bar stock that is twisted into a helix). One or
more dogs 52 (one shown) are rigidly attached to the interior
wall of the handle 11. The dog 52 consists of a relatively thin
plate with a square hole in the center. The spline 50 is threaded
through the square hole of the dog 52. Similar to the operation
of the helical thread and groove interface of FIG.4, the spline
50 is rotated when the handle 11 is axially pushed in the distal
direction, thereby causing rotation of the rotating member 15
and the coring needle 19 supported thereby.
During its rotation, the rotating member 15 is translated
proximally relative to the handle 11 along the longitudinal
axis. The spring 51 counteracts this translation and operates
to return the rotating member 15 to its initial position along
the longitudinal axis when the user ceases to apply the axial
pushing force to the handle 11.
The coring process is repeated to core out a number of hair
follicle unit groups. Periodically, the cored-out hair follicle
units are removed from the scalp with forceps and placed in a
saline solution on ice. The hair follicle units are then trans

from the nose 17 to bifurcations 33A, 33B that extend in a

transverse direction relative to the longitudinal axis of the
rotating member 15. The coring needle 19 passes through the
space between the bifurcations 33A.33B. The positions of the
bifurcations 33A, 33B along the longitudinal axis of the rotat
ing member 15 are adjustable and fixed by user manipulation
of a set screw 35 that passes through a slot (not shown) in the
elongate part 31 and into the nose 17. Contrary to the sche
matic view that is shown for simplicity of description, the

groove 43 (or thread), which is collectively referred to as a
dog. The helical groove 43 (or thread) mates to a correspond
ing helical thread 45 (or groove) in a portion of the outer
circumferential surface 47 of the rotating member 15, which
is referred to collectively as a spline. Referring to FIG. 1, a
spring 51 is provided within the interior cavity 13 preferably
between the rotation member 15 and the proximal end of the

19.

26 between the collar 25 and nose 17 as shown in FIG. 2. In

this configuration, manual rotation of the collar 25 adjusts the
axial position of the collar 25 relative to the distal end of the
nose 17. The distance between the distal “stop' surface 27 of
the collar 25 and the distal tip of the coring needle 19 defines
the maximum depth that the coring needle 19 can penetrate
into the scalp during use. In another embodiment shown in
FIG. 3, the adjustable mechanism is realized by a fork-like
member 29 that has an elongate part 31 that extends distally

4
In this configuration, the distal surfaces 35A, 35B act as stop
Surfaces that contact the Scalp in use. The distance between
these stop surfaces and the distal tip of the coring needle 19
defines the maximum depth that the coring needle 19 can
penetrate into the scalp during use.
As best shown in FIG. 4, a portion of the inner circumfer
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planted in the usual manner to provide the desired hair
growth.
It can be appreciated by those skill in the art that the lead
anglew of the dog and spline, where the angle w is the angle
made by the helix of the thread (or groove) with respect to a
plane perpendicular to the longitudinal axis of the dog and
spline (FIG. 4), governs the amount of axial force and rota
tional force translated to the rotating member 15 in response
to the axial push force applied to the handle 11. Other param
eters, such as the force-deflection characteristics of the spring
51, also control the amount of axial force and rotational force

US 7,785,339 B2
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translated to the rotating member 15 in response to the axial
push force applied to the handle 11.
It can also be appreciated by those skilled in the art that the
force-deflection characteristics of the spring 51 can be made
user-adjustable by manipulation of a screw (not shown) that
extends into the cavity and butts up against the proximal end
of the spring 51. In this configuration, user manipulation of
the screw translates the proximal end of the spring 51 along
the longitudinal axis of the spring 51 and rotating member 15,
thereby adjusting the force-deflection characteristics of the
spring 51. When the proximal end of the spring 51 is trans
lated distally, the spring force increases and the maximal
deflection decreases. The increase of the spring force
increases the amount of axial force translated to the rotating
member 15 in response to the axial push force applied to the
handle 11. The decrease of the maximal deflection of the

6
invention have been described, it is not intended that the
invention be limited thereto, as it is intended that the invention

be as broad in scope as the art will allow and that the speci
fication be read likewise. Thus, while particular dimensions
and materials have been disclosed, it will be appreciated that
other dimensions and materials can be used as well. In addi

10

15

claimed.

spring decreases the travel of the rotating member 15 along its
longitudinal axis. When the proximal end of the spring 51 is
translated proximally, the spring force decreases and the
maximal deflection increases. The decrease of the spring
force decreases the amount of axial force translated to the
rotating member 15 in response to the axial push force applied

What is claimed is:

to the handle 11. The increase of the maximal deflection of the

spring increases the travel of the rotating member 15 along its
longitudinal axis.
Moreover, it can be appreciated by those skilled in the art
that the dog and spline can readily be adapted Such that the
rotating member 15 rotates first in one direction and subse
quently in the other direction. Moreover, the dog and spline
can readily be adapted such that the rotating member 15
rotates at different rates along its axial path of travel, for
example rotating at a higher rotational rate near its initial
position and rotating at a lower rotational rate when disposed
far from its initial position, or vice versa. Moreover, the
handle 11 and rotating member 15 can readily be adapted to
incorporate alternative translation-to-rotation mechanisms,
Such as a ball-bearing spline or other Suitable mechanism.
It is also contemplated that the open proximal end of hol
low coring needle 19 can extend proximally into the cut-out

25
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ber having a helical interface therebetween capable of
rotating and translating the handle and member relative
to each otherin response to a pushing force applied to the
handle that pushes the handle distally toward the patient,
whereby the handle translates as a unitary body relative
to the member and rotation of the member rotates the
needle supported by the member, said distal portion of
said member having means for fixing said needle to said
distal portion of said member, said means for fixing
operably disposed distal of said distal end of said handle
and including a throughbore defined by said distal por
tion of said member, said throughborehaving a proximal
end in open communication with said cut-out;
a spring disposed within the interior cavity of the handle
and proximally extending from the proximal end of the
member, the spring counteracting proximal translation
of the member relative to the handle; and

50

means for manually adjusting maximum penetration depth
of the needle, said means for manually adjusting oper
ably disposed at or adjacent the distal end of said mem
ber.

55
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2. A tool according to claim 1, wherein:
the handle and member are elongate structures that share a
common longitudinal axis, and the pushing force is
applied along the common longitudinal axis.
3. A tool according to claim 1, wherein:
the helical interface comprises one of a helical threaded
interface and a helical square rod interface.
4. A tool according to claim 3, wherein:
the helical threaded interface or the helical square rod
interface is disposed on an outside circumferential Sur
face of the proximal portion of the member and on an
inside circumferential surface of the handle.

tools.
There have been described and illustrated herein several

embodiments of a tool for coringaportion of one or more hair
follicles and a method of operating Such tool for autologous
hair transplantation. While particular embodiments of the

1. A tool for coring out a portion of one or more hair
follicles from a patient's body comprising:
a hollow coring needle;
a handle that defines an interior cavity, said handle having
a proximal end and a distal end;
a member having a proximal portion defining a proximal
end and a distal portion defining a distal end, the distal
portion of the member mechanically supporting the
needle and defining a cut-out adjacent said proximal end
of said needle, said cut-out extending through a sidewall
of said member for allowing removal of the hair fol
licles, the proximal portion housed within said interior
cavity of the handle and capable of translation and rota
tion relative to the handle therein, the handle and mem

21 to allow a user to attach a suction line thereto to aid in

removing hair follicle units from the coring needle 19.
The materials of choice for the hair follicle unit coring tool
of the present invention include metals such as stainless steel,
titanium, etc. In the event that the tool is to be made dispos
able, injection molded plastic materials are preferred. Such
plastic materials include polycarbonate, nylon, rigid polyure
thane, Plexiglas, polyacetal, acrylonitrile butadiene styrene
(ABS), and the like. The hollow coring needle is preferably
realized from stainless steel and an anti-wear coating (such as
a titanium nitride coating, a Zirconium coating, or a diamond
coating). Alternatively, the hollow coring needing can be
realized from any other material commonly used for needles,
knives, drills and other tooling that is required to be sharp for
prolonged periods of use. In disposable applications, the tool
(including the handle, rotating member and one or more
needles) are packaged in a sterilized manner, which avoids
the need for the practitioner to sterilize the tool before use.
Advantageously, the tool translates axial forces that are
applied to the handle to concomitant rotational movement of
the hollow coring needle. With such translation, the physician
need not perform such rotation manually and thus avoid hand
fatigue associated therewith. As a consequence, the tool
enables the physician to harvest more hair follicle unit groups
in a given amount of time while avoiding finger fatigue and
stress commonly experienced with the use of the prior art

tion, while particular applications of the tool have been dis
closed for autologous hair follicle unit harvesting of the scalp.
it will be understood that the tool can readily be used for hair
follicle unit harvesting in other areas of the body. Moreover,
while particular mechanisms have been disclosed that are
capable of manually adjusting the needle depth of the tool, it
will be appreciated that other mechanisms could be used as
well. It will therefore be appreciated by those skilled in the art
that yet other modifications could be made to the provided
invention without deviating from its spirit and scope as

65

5. A tool according to claim 2, wherein:
the member translates proximally relative to the handle in
response to the pushing force applied along the common
longitudinal axis of the handle and member.
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6. A tool according to claim 5, further comprising:
means for manipulating the force-deflection characteris
tics of the spring.
7. A tool according to claim 1, wherein:
the member has a distal nose portion; and
the means for manually adjusting maximum penetration
depth of the needle comprises a collar having a threaded
interface with the distal nose portion, wherein position
of the collar relative to the distal nose portion is adjusted
by manual manipulation of the threaded interface ther

8
15. A tool according to claim 1, wherein:
the open proximal end of the needle extends proximally
into the cut-out.

16. A tool according to claim 1, wherein:
the hollow coring needle has an outer diameter in the range
between 0.5 mm and 1.5 mm and has an inside diameter

10

ebetween.

8. A tool according to claim 1, wherein:
the member has a distal nose portion; and
the means for manually adjusting maximum penetration
depth of the needle comprises an element having an
elongate first portion that extends distally from the distal
nose portion and bifurcations that extend in a transverse
direction relative to the elongate first portion such that
the needle passes between the bifurcations, the first por
tion having an interface with the distal nose portion,
wherein position of the bifurcations relative to the distal
nose portion is adjusted by manual manipulation of the
interface between the first portion and the distal nose
portion.
9. A tool according to claim 1, wherein:
the hollow coring needle has an outer diameter in the range

steel and titanium.
15
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30

steel and titanium.

12. A tool according to claim 1, wherein:
at least a portion of the tool is realized from an injection
molded plastic material.
13. A tool according to claim 12, wherein:
the injected molded plastic material is selected from the
group including: polycarbonate, nylon, rigid polyure
thane, Plexiglas, polyacetal, acrylonitrile butadiene Sty
rene (ABS).
14. A tool according to claim 1, wherein:
the needle is realized from a material selected from the

group including: stainless steel, a titanium nitride coat
ing, a, Zirconium coating, and a diamond coating.

19. A tool according to claim 1, wherein:
at least a portion of the tool is realized from an injection
molded plastic material.
20. A tool according to claim 19, wherein:
the injected molded plastic material is selected from the
group including: polycarbonate, nylon, rigid polyure
thane, Plexiglas, polyacetal, and acrylonitrile butadiene
styrene (ABS).
21. A tool according to claim 1, wherein:
the needle is realized from a material selected from the

between 0.5 mm and 1.5 mm and has an inside diameter

in the range between 0.3 mm and 0.9 mm.
10. A tool according to claim 1, wherein:
at least a portion of the tool is realized from a metal.
11. A tool according to claim 10, wherein:
the metal is selected from the group including stainless

in the range between 0.3 mm and 0.9 mm.
17. A tool according to claim 1, wherein:
at least a portion of the tool is realized from a metal.
18. A tool according to claim 17, wherein:
the metal is selected from the group including stainless
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group including stainless steel, a titanium nitride coat
ing, a Zirconium coating, and a diamond coating.
22. A tool according to claim 1, wherein:
the handle and member translate in opposite directions.
23. A method for coring out a portion of one or more hair
follicles from a patient's body, the method comprising:
providing a tool according to claim 1, said tool having a
longitudinal axis;
placing an end of said hollow coring needle of said tool
over a hair follicle unit of the patient;
applying an axial force to said handle of said tool in the
direction of the longitudinal axis of said handle,
wherein, in response to said axial force along the longitu
dinal axis, said member of said tool automatically
rotates relative to said handle and translates along the
longitudinal axis toward the patient, whereby rotation of
said member rotates said coring needle for coring out the
hair follicle unit of the patient.
24. A method according to claim 23, wherein:
after coring out a number of hair follicle units, a hair
follicle unit is removed from said cut-out defined at said

distal portion of said member.
k
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